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(57) Abstract: A process for producing an 
optically active fluorochemical represented by the 
general formula (3), which comprises reacting a 
specific fluoroamine with an optically active diol; 
and a process for producing an optically active 
fluoroalcohol, which comprises hydrolyzing the 
optically active fluorochemical. By these processes, 
the optically active fluorochemical and optically 
active fluoroalcohol each having a high optical purity 
can be easily produced in high yield. The optically 
active fluoroalcohol is a compound useful as a 
material not only for medicines and agrichemicals 
but for functional chemical products. 
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<Dfe5T/v3r/]^xteTy— /«-efe«9, m^m—xhm^x\^xh^\ 

R , R , R <DnoJ^i^^LTat^J$LTV^J;l\ — $£^(2)^(3) fcLiJS 

0 1 2 

it^R , R , R , &t>*R tt*lfijJ§C^\ ^<nmmm^ir^t(Dh^T/p^m 

3 4 5 6 

XfSTy— /l^-C&t). R 2fctJ*R tR teSl^-M^ R tR ^^bTV^^ 

3 4 5 6 3 4 

3 4 

[0015] 2. -f S;(i) -e^$ix57;vtn7$y(7)R ;v7x^Sxti2-^b^V7 
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&M7kttM'T%z-t&wmt'f^ -ma: (4) ^^^^tfe^^T/v^- 
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F OH 

I * I * 

R 3 C (CH 2 ) n ~C— R 6 

R4 ^5 
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[0017] — iBsacu) tjoitSR , r , r , r rvr it**Bf. eu<i4«*»** 

0 3 4 5 6 

tSwfc©fc57;i^;HXH:7y- /v^C*>*K R £R £R fiiSV McMfctK 

3 4 5 6 

R £R dS^Urv^^iJf^S.r^, R £R ^fc^LTV^^iffM^fmh^ 

3 4 3 4 

^S^oTV^o nfi0^3©Ittfc§ o ) 
[0018] ^WOtt, — «^(3)^$n53t^«tt7/^i3>fb^»H:, — jR^U)"?^ 

*HSO-^(l)^(4) fcjfcttSR , R , R , R , R , R &T*R fit, 7k*fJEH\ 

0 1 2 3 4 5 6 

^LTfii, ^/i^ 7otf;H, -f^vrnteXifim? hf^>o TV—sv 

fit, 7x^/H, ^f;V7x^;H, ^hdr^^/V^&if fetbSo 
, — #E£(2)-C^&h,5o 
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[0019] [>ffc5] 



R 3 



OH 



I 

R 4 




n 



OH 
9~ R 6 



R 5 
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[0020] —#££(2) R tR RXfiR tR fSSlV^Mft^ R tR iffi&lTZ&MK. 

3 4 5 6 3 4 

I*, R £R tfSSl^?-5^#ra^^#&fco-a^5 0 

5 6 

-^^(2)^|R$^3 , 6^tt^-/VS^* W! j < i :b -c«, (2R 3R)-^>-- 
2, 3-v^— /V, (2S, 3S)-^^-2, /K (2R, 4R)-^>^-2, 4- 

v^— /K (2S, 4S)^^^-2, 4-vb=}-— /K (1R, 2R)-^^^;V=r.^-l, 
2-v^— /K (IS, 2S)-i^7 3 i=i/P'^^-l, 2-v 5 ^— tv&mfbfi&o 

M<v*mmKi%mm&m?xi?*-/vwm^tc4k&m,m^m, 2,5, e-o- 

[0021] — (1) -e^$^^/V^nT5^^UT^, N, N-v^/V- a , a -^/l^u 
^f-;VT5y, N, N-^^/V-a, a-^7/Vtn^f/VT^y, N, N-^(n-ynfc° 
/V) - a , a -v^^/V^-n^^/VT?^, N, N-v> (-fy^ntW) - a , a -\?7 /V^U* 
f-fVTVs^ N, N-iy(n-zf^/U)-a , a-i/7 /V^n^jVT*> , N, N-vO^/V 

/l^n^^/KT^ N, N-^f;V-a, a a -^P7ntVmy, 
N, N-v^^VV-a, a-v ? 7/V^-n(3-^/V)-<^v ? ^T^^, ^.T^N, N-v 5 ^^ 

1k&mtZ, ^!l^«#^2003-64034^#^|E«(D75-&-C^-r^-^^-e#§ 



[0022] — (1) ^§^§7/^075^^-^^ (2) ^^S^^gttv^— /Hfi 
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&^n&±M-&ffi<rcmz.mm : £m^xh^\ »^.^^mm^ ssc, 7^n7 
m$iu !&^icjts\^x^frbh&m^fc^xm\<^z.ti>itimz)o 

[0024] AiU(DM^K^<>xnh^%^m^/v^uit^m\a^ -$£^(3) ^-tj;? 

^ ioT§^ ^ fitf£<^ (4) -e^$^3fef?Stt7/^n7/^-;k^#5it 
^-e#^ 0 —^(3) (^$^^^tt^/^n^^^P7K^SJ^-r^7Jfe 

m^^xR^n^t^x^ 0 



[0025] J^T, ^»!l^J;oT«0^^j£^PIffl^0^i-5o ft, *&mytZ*lb<DMfc£ 

oxmfe£ti&b<DXtete\< \ 

[0026] ##0"!) 1 (N, N-v^^/V- a , a -V"7 Mxi-{2>-^;V) ^y-y/VT^y<D^^0 
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a) N, N-v^^/V- a -^nti^h/W/VT5^i^PyK<^$c 
Ho P 77^3 (300mL) ^^#H^T. ^IMJ/WpIJ K25g (0. 197mol) 

^/V^h/VT^K45g(0. 236mol) ^20^^tTMTbfc o iTHTf, HISS 

. n-^3cy->-?ffifr&&m^ N, N-^xf ;k- « -7nn^f h/W^^7^7 
nyK47. 5g£#7i(I|5l^98%) 0 
[0027] b)N, N-^xf/Wo, «-^:7/V;^n-(3-^/V)^^/VT^(D^J$ 

Ho P 7^=3 (500mL) fc, 5fet-^^bfcN, N-v^^/V- a -^nn^M^f/v 
T^^^nUK^SgCO. lmoD^^V— K^b^Mk^y , 7^23. 5g(0. 4mol 
•Mmit^a), Ti?h^hy/V250g£H±>£^ ^#ffl^T^Ti?h^hy/V(7)jl^ 

^^/v) -^v^T^ ( r:7y3tHb#JAJ 13g£r#fc (JR*60%) „ 

[0028] ###!|2 (N, N-v^^/V- a , a -Vy/V^rn- (2-^h^r^) ^y^V7^0^) 
a) 2-^h^-N, N-^xfMyXr5K^ 
200mL(7)4oP 79^xi ^>?rc^-/VT5^25. 8g(0. 352mol) (Db/^^^Wih 

/p^30. 8 g )2rA*u 7K^T^m^^^a#^v^5^2-^h=3ri/^&#^ 
nUK20g(0. 117mol)(Dh/V^^^(h/^^io. Og) ^o<9«Tlft, ^^dW 

4 

U ^©5fe^J;«92-^h^-N, N-v ? ^/k-<>'XT5K22. 8g£r#fc (JR*94 

%)o 

[0029] b)N, N-^^/v- a -^nn-(2-^h^)^^xi/VT^> ? !7^nyK<7)'^^ 

200mL(D4oP7^=i^^-eg^L. ^"^y/V^nyK(D45%E^^*^ 
m(^ :a rf-y/^nyK:24. 5g, 0. 193mol)^Px., ti#H^T, 5fe^ 

j£L7c2-^h^>-N, N-v^^VW^XT^O. lg(0. 0965mol) ^?lTbfc( 
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fc 0 Btj&ftitmm&gisu ^mmm^tt^ ^-y^y^^nm-r^t^ 
mmmmvtcmm26. 6 g ) c ^^&£x$wmkfcmx«mfr&&mu n, n 

0%)„ 

[0030] c) N, N-v^^VV- a , a -v^/l^n- ^^/V-T^©-^ 

-^rici-(2-^h :3 rv / )7^/VT3:> ?, 7A^nyK5. 0g(0. 018mol) „ T±h=^hV/^5 
Og, J^TV- K7-fLfc^^b^y7A4. 4g(0. 076mol:^ffl^p n p) 3rffcj&3^ S 

^^-eitii, $^Lfc 0 #fettfei§?RSr^^V'— ^©fcJ^N, n- 

v^^/k- a , a -i?~7;V$rn ^y^;V7^y ( tfaT) 3 

. 51g&#fc(Jfc*£67%)„ 
[0031] J^_L, ##^!l-e#e>tt^l^/^i3T5^(DS^^^, ^^StUftfttf- (DSC) R 

,K.TJ*2, 2, -v^/M-n-l, 3-v ? ^/W^Vy> ? ^(DFI)<DJcmfft(##f^m4 
[0032] DM 







DSC 




ARC 




(°C) 


(°C) 


(kJ/g) 


(°C) 


7yiHb£ijA 


210 


280 


0.34 


180 




210 


255 


0.24 


159 


DAST 


118 


149 


2.1 


85 


DFI 


171 


225 


0.66 


151 



[0033] mimx'o, mmm^mhfit^/v^rxir^yiyymitmA, b) tet^^^^t 

[0034] HJg^tll[(2S, 4S)-^^^-2, 4-^-;KD7^{k] 
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^(^•Y-^S, 2. 45GHz, 500W) KAfLl0ftm^4?ti$i&mML-tlo ?fr*P 

ffiUh(40mL, 3[H) 0 a^^^^At?^L7h#, v-y#-7VV#5^n-7 
h^mmm^fco gMrC*v5(2S, 4R)-2-(3-^/V-<>'yV/^^.v')-4-^ 

[0035] itW!|l[(2S, 4S)-^<^^-2, 4-^-/^(7)^5/^^ 

yv ? ^(DFI;lmmol)^nx.-C-^-r^ti^^^(iy Jr — ^ N 2. 45GHz, 500W) 

[0036] [ (2R, 4R) -^<>$>-2, A-^—?V(Dy^m\\^ 

^T3^(^»jg^)PFA^^^(2R, 4R)-^^^-2, 4-v 5 ^— ;V(lmmol) N 
^7^(lmL), ^^^jA(2mmol)^AtL, 100°C, lB#^SJ^$^'o 

tttijUc(40mL, 30) 0 ^^^>^^MUifL v/y^W7A^ 
P^h-e^giWSbfco g^^^fe^(2R, 4S)-2-(3-^^-/V-<^yV/V^v')-4 
-^/V^-n^^^^iUi^65 % % )fcfMS 1 00% -?#ibtbfc 0 
[0037] it»>|2 [ (2R, 4R) -^y^-2, A--JJr—?V(D7yM\\^ 

^n^(^^jg^)PFA^^^(2R, 4R) — Opls-Z, 4-v^— /Klmmolh 



^-^/k-e^t±ib7^(40mL, 3in) 0 mm^^-^^m^t^, mm, v-y#^ 

£>1\ 2, 4-iy^;v^vi^^>'(D9^it^^^U^4%'^mhfhtc. 0 
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[0038] MMM3[(1R, 2R)-l, 2-V"7^^;x>^$z/-\, 2.-*?Hr—?v<D-yyM\\$ 
^n^(^^jg^)PFA^^^(lR, 2R)-l, 2-Zyy ^=-;v^>-i , 
;V(lmmol), 7y^b^f>JA(2mmol)SrA^, 140°C, lBtRflSJ&^fco MM&X* 

Lfc(40mL, 30) o ffl^?*i/V^%&Ut&, mm, l/Wf/VU^^n^Y 

■vfrmnmuto nmmxfozdR, 2s)-i, z^ssa-i-o-^a^^ 

[0039] HJfe#!l4[(lS, 2S)-1, 2-^^/V^^-l, 2-^—;V(D^7vM\\^ 

^n^(^^jg^)PFA^^^(lS, 2S)-1, 2-^y^;V^ly-l, 2-v^— 
/Klmmolh :7y^fb#jB(2mmol)«:A*U 140°C, lH#f^KJ^£i3:fc 0 ^i&3n? 

Lfc(40mL, 30) 0 «l^^l>is«Lfcf , ^y^W^i^o-^h 
-C^SMtSiUfeo S^-efeSdS, 2R)-1, 2-v ? ^^/V-l-(2-^h^>-<^ 
^/V^vO -2-^/V^-n^^^ij^^87%, 3fe#*fiSl00%-e#^tb^io 
[0040] H»!|5[(2R, 3R)-^^-2, 3-^t-;K07yg{W 

^t2^(^®M®)PFA^^^(2R, 3R)-^>--2, 3-v^— /Klmmol) , v 5 
^A(lmL), ^*^jA(2mmol)^Atv, lOO'C, 3R#P^£?j££-^fc 0 

t^btt, ^^^^fo^^TK^^hy^^TK^^fett, ^— tvkc** 
bxfrmmm-sfro n&jyox&z&R, 3s)-2-(3-^/i^^yv/^^)-3-:7 

/^u^^^L^83%, 3fe#*fiSlOO%-C#e>tt^o 
[0041] MMM6K2S, 3S)-y&^-2, 3-v ! t-;KD75'ift] 

^7n^(»j§^)PFA^^(2S, 3S)-7^^-2, 3-^— /V(lmmol) , v> 
^A(lmL), :7y^fb#jB(2mmol)«rAiT^ 100°C, 3^KKJ^$*/c 0 

mb^(40mL, 30) 0 msitry*i/vj>rx*mkut&, mm. ^vz^^jj^j*?^ 

b^&mmuto B8rtre*>5(2s, 3R)-2-(2-^h^iy-<^yV/v^iy)-3- 
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[0042] MMM7[1, 2; 5, Q-O-i^^n^^^-D-' ^>^-h— ^(D^vMW^ 

— /V(lmmol), y^(lmL)^5/^b^jA(2mmol)^A^ &<fi^M^fc^ 
^4^mmM^(^— 7°%, 2. 45GHz, 500W)KAfol0ftm^4?ti$i&m 

^-^/k-ettffibfc(40mL, 3HI) 0 «v^^^^7i,t^lLfcf, MW, isV%<? 
[0043] H»!|8[(2S, 4R) -2- ( 3-^;V^.^y^;V^ is) -4-7 /V^rn^l/pXDlNjk 

MMM 1 (Di^mxUhfitz. (2S, 4R) -2- O-^^/v^^yV/v^-^^) -4-y/v^- 

n^y(lmmol)^35%fiH(lmL) tU^— SfcH#Uc 0 £OS3^«^?Rt- 
#Px.7ifL ^-TVV-^imUc:(40mU 30) 0 ^^^^T*i&MUbiL ^ 

^yx^/v^^n^y^mmm^fco @^^-efc^(2s, 4^)-4-7^n 

[0044] ^Jfe^9[l, 2; 5, 6-i?i/?u^^ls])^-3-^tt^-3-7;V^ri-4-(,3-**?- 

MMm7(D3fm-X:Mhntil, 2; 5, e-^^^n^^vyfV-S-ft^^-S^/v 
^-n-4- (3-^^/V^^y-f/V^-^riy) -^^h— /V ( lmmol) ^35%^@£ ( lmL) £ 

m)o mm^^y^^mLft^ mm. ^v^^^y^^v^mmmut. 

o Bfft%X*&%3-^^3r->-3-7/ls$-vi-<?y^h-- /H(2R, 3R, 4S, 5R)-4-!7/V 
Jrv^3r-y->-l, 2, 3, 5, 6-^^/— /V]^ijx^92%-e#^nfc 0 

[0045] ^m^y^—^mtm^vMxir^t^K^^iomz. 
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OH OH 
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R 4 R5 



(2) 



Mb3] 
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II 

F O^ R 0 

I* I* 
R 3 C (CH 2 ) n ""C R 6 

R4 R5 

(3) 

0 12 

r , r , r (Dr.-D^x±^w^xn^nmvx\^x^x\\ —^(2) ^.1^(3) ic*3 

0 1 2 

3 4 5 6 
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3 4 5 6 3 4 

3 4 

[2] — (1) •e^§tl57/Vto7$y©R ^3-^^-/v^ ;n -/^x»2-^hdr^ 

0 

1 2 

[4] ff^iIl-3(D^^^^fB«bfc^^^J;oTM^^c^^tt^/V^-n^^ 
MM 

F OH 

I* I * 

R 3 C (CH 2 ) n — R 6 

R4 R5 

(4) 

0 3 4 5 6 

ifcofc5T;^;HXttry-;vS , *efc!J, R £R &t*R £R fiSv^M^, R £ 

3 4 5 6 3 

4 34 

stf^oTV^o nfSO— 3<DmWcX$b% 0 ) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 005/0034 80 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07C67/00, 27/02, 31/38, 69/76, 69/92, C07D317/24, 317/22, 
C07B53/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07C67/00, 27/02, 31/38, 69/76, 69/92, C07D317/24, 317/22, 
C07B53/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 3-184929 A (Kanto Chemical Co., Inc.), 
12 August, 1991 (12.08.91), 
Pages 2 to 5 
(Family: none) 

JP 1-228927 A (The Institute of Physical and 

Chemical Research) , 

12 September, 1989 (12.09.89), 

Pages 2 to 3 

(Family: none) 

JP 4-234333 A (Bayer AG.), 
24 August, 1992 (24.08.92), 
Pages 2 to 3 

& US 5276218 A & EP 468308 A2 



1-4 



1-4 



1-4 



I I Further documents are hsted in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
10 May, 2005 (10.05.05) 


Date of mailing of the international search report 
24 May, 2005 (24.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



H^i±iIS#-^- PCT/JP2005/00348 0 



a. &w<om-f~z>frm<vfrM mmm&m (ipo ) 

IntCl. 7 C07C67/00, 27/02, 31/38, 69/76, 69/92, C07D3 17/24, 317/22, C07B53/00 



WKESrfTofcJft/MSJWsi. (BgRmffjMH (I PC) ) 

InLCl.' C07C67/00, 27/02, 31/38, 69/76, 69/92, C07D317/24, 317/22, C07B53/00 



CA(STN), REGISTRY (STN) 


c. iitStEfebWM 






IMtcoffilffi <£>#-!§- 


A 


JP 3-184929 A(SIftf*^l±) 1991. 08. 12 M 2-5 H 


1-4 


A 


JP 1-228927 A(a-fb^W^SBff) 1989. 09. 12 M 2-3 H 


1-4 


A 


JP 4-234333 k(s<^ =^/V • T 9 ^=c y^f 7 h) 1992. 08. 24 
f 2-31 & US 5276218 A & EP 468308 A2 


1-4 



sj: 5 1 J^j I^C jltfc (O "7^ ^ y ' 

TAj WteH*^S>53tlR-T?H:«5<, —KftaflS***^ 



24 5, 200b 



10. 05. 2005 



S^H^fp/r (isa/jp) 

C$^#-^- 100-8915 
Jfc^^Ht ffl i£T @4#3^ 



03-3581-1101 



4H 



8 3 18 



3 4 4 3 



tSPCT/I S A/2 1 0 (|2^) (2004^1^) 



